Proline Residues in the Transmembrane/Extracellular Domain Interface Loops Have Different Behaviors in 5-HT3 and nACh Receptors.
Cys-loop receptors are important drug targets that are involved in signaling in the nervous system. The binding of neurotransmitters in the extracellular region of these receptors triggers an allosteric activation mechanism, the full details of which remain elusive, although structurally flexible loops in the interface between the extracellular region of Cys-loop receptors and the pore-forming transmembrane domain are known to play an important role. Here we explore the roles of three largely conserved Pro residues in two of these loops, the Cys-loop and M2-M3 loop, in 5-HT3A and α7 nACh receptors. The data from natural and noncanonical amino acid mutagenesis suggest that in both proteins a Pro is essential in the Cys-loop, probably because of its enhanced ability to form a cis peptide bond, although other factors are also involved. The important characteristics of Pros in the M2-M3 loop, however, differ in these two receptors: in the 5-HT3 receptor, the Pros can be replaced by some charged amino acids resulting in EC50s similar to those of wild-type receptors, while such substitutions in the nACh receptor ablate function. Ala substitution at one of these Pros also has different effects in the two receptors. Thus, our data show that even highly conserved residues can have distinct behaviors in related Cys-loop receptors.